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(54) PREPARATION AND USE OF NANOCOMPOSITE MATERIAL OF ELASTOMER AND 
EXFOLIATED CLAY PLATELET FORMED IN SITU WITHIN ELASTOMER MATRIX AND 
PRODUCT INCLUDING TIRE HAVING AT LEAST ONE COMPONENT COMPRISING THE 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide preparation and use of nanocomposite materials 
comprising an elastomer matrix containing a dispersion therein of at least partially exfoliated 
platelets of an Intercalated, multllayered, water-swellable clay. 

SOLUTION: The exfoliated platelets are Induced from an Intercalated clay formed by an In situ 
cation exchange phenomenon between cationlcally exchangeable Ions within galleries 
between layers of a multllayered day and a preformed latex of catlonic (positively charged) 
elastomer particles. Furthermore, the positively charged latex elastomer particles can be 
produced by free radical emulsion polymerization using (A) a nonpoymerizable catlonic 
surfactant and/or (B) a polymerizable catlonic surfactant. 
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[ff^^a 1 ] h^~t. 7j<»}Htt>? u—f}^(^co 

^6i-y m-^mmcnmmumTh t . (a) ri/ 
(B) iruy¥^:h^ti^ts:fim: 

(A) m±t;^^:t>'^*rSX5Xh^-e^^-g- 

( 1 ) . 3-7"^i/x:y^yv— . cij: 

(2) x^i^ys.t/'-^'yri/y^yv-. irTx^p- 

^0*0. 1—4 oafi%-^iin.^. 

( 3 ) yrixy^yv— 

(4) 1, 3-r:5'>''xy^yv— 

( 5 ) y yy°i-yat/i , 3 -y'^^^xy^ y-?— 

(6) 1, 3-7"y^i^'xys.VT^"Ja— h U;P^yv 

i i t-ry II a- N y y^-tp 5—45 

(7) y yy°^y,s.i>'Ty yn-M;;!^^^?— . i<r 
T-r y y u— h y y -^—t^ 5—45 a 

(4) i'Y-y^xmMxrMm>'X^M.t-(^^mfK^ 

iv. iSx5Xbv-;Kyv-fe^*>'M57">yyx(4i-C, 

( 1 ) )ffiiiatcJ;^TM^t^v^*^^yttl^Bvg14 
^J. RU/X\i ( 2 ) MffiSS^^fg^^^^yft^S 

-^^ (isyp— tof^i^ioy yy-;<?7yf^l^<) , m 

y - f^cot^ f-:^ ymmm^j: -f ^ y ( M x. (f-^ h y a 
^:ty) , m/:^^ity^m\^'&m<7y^ :^ymmmm. 

(B) x^xb-?— 5-r-yyx<7)^^s^t, m/zti(,z 

( D ) rf^ y v-^-&/J^«^ox h v-#wf^t<7)II« 



^yv-;&i§/i>tc, 

(A) ^^y-7— LT. 0. 1 — 2 omtxm 
jDto=f^a-^^tg^^yv-. iMp«^yv-«±r;)/=^ 
;L'T^'yi/-h. r^t'=3r;uy^'y yw r^^y/i-r 
5 H , y y y y fir s n - t/l-^^l-t y y jvt s 
N-r^i-^/i-yyy y/i^T5 H\ N,N-i^"T;t^^ 
yi-ry yyi-rs s.?^'n, N-i/r^^Jf/i-y y y y;k 

)Vyr y ^;i^y ^L- y . 2 - f— ;wb° y i^yat/'/XJi 
4-t'ri;l'b°yi^>. SttA/Xii (B) ^^yv-Sr* 
JpfcLT. 0. 1— 2 oa*%o, x^xh-e-^iO 

ffit^wtc^s^yv-. i$mmmi<z-th^/'7—bK t 
Hn^v-y-oe/kry y i^-h. b Ka^i^y y y y 
— b (HPMA) . 2-(£/y^;PTsy)x^;i'y yy 
yi^-h. 4-T-yyyj:-;py^'y y;wTSb\ 2- 

b Fn^^-x^/l-ry y S.t/'2-b F-'aJf i^x 

[If 3 ] |»*JB 1 XJi: 2 fclBtftco:;^Sfc J: o TSg 

4. i««gi5ia^*-rsy^^. 

[0001] 

[^HJ5*lJR^|,i^f^j^^if] ^^BJ^ii, .fy^-^^-i^ 

a y §^i/::^JI<?)7j<MJHtty ( S^<7)^> 7 y -1*1 

hy^-c7)j;-9=5ryy yy-f byi^-^) ^i'--^r 

XbV— Vby 'yyy Sr-^O-^ylS-B-WfKnanoconiposi 

^oJ*T\ iEtc7tfl:tf^x^y hv-s^^ox^y hv- 
5 T- -y y y i: y P-i?)7lctt:^^% i: Sr|i;^-&i5-ii:S .1 h 

i^m.t£ -5 'jN^Peiy)^'-";' 9 y ~\Hc^:>:^^^ y^m^m^j: 
-fjtyh. x?^^y (lEtc^mL?^;) x^y hv-fiT 
<7)^mm $ti/i7X7yyt^o-e6o«60;^'^Jty3ci^ 

51«tc i -9 TffMS y y 1^- g y § y 

[00 02 ] igiEtc?S=«L7t:xy ,7. 

(A) #S^H4^f-^y^fflvSWJ, St^/X«i (B) 

m^^A^^y^mmm\^im Ltzimmmm-^iz 

[00 03] pJimizi. 0 . }M.im;fr^:^y'mMiiK 
(c) ^^i'^ymM^m/tim^^^^y'?-. (d) 

y^i-yt-ym^i^wzmmm^m-^mmL mi/x 
« (E) 7:7^^y«?rf^^t;^'/-^3fisi*a«^«)*ijoffiM 
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[ 0 0 0 4 ] J; 3 ^mmmmmum-^iim^me. 

m^ic^)^^^m<. ^-^li-^wsii, ^coxj^-r/m 
'^Mmtmmco:j^^xh-7~ iimximmm) . m.m 
co^itytrnm ( 1 mximmm ) Rx/yxii:^ r o y 

Vm/^^^A yi-~=yA^—t}^t:,W!H.^ixnh <> 
[0005] 

^ y^~:fjv~i^By^h\t^m mx.}<t%AT 
{mmmm^fifzn^-mrx'^fzA^m) -fy^-;*^ 

[0 0 06] ^cr>Xo^£ljm\tZZX\ X^Xb-?-^ 

tcfcv^T , mm.^zru^xmf^x]m.m'^--^-^x-h 

[ 0 0 0 7 ] Mp°p, ifttCrJ'-Y \>Z%Wmi9^ 

[ 0 0 0 8 ] ^co i a ^rMM^ii. *M}ratt£7)W^^fi=3r 

ts:^^yb. x^xbv -e^ t^Tktt 5 -r ^' X 4^ C# 
t.ixh:^i-:^y (IE) ffl^mLytX5XbV-S^i;<7)ra 

[0009] ^wmtz^cn^ayX 0 ti:fmMi, 



[0010] mm^mmt. '>ti:< t 5 

'\i<r):^U~com^M'^j:-^fz'bMcO^^^U—fJCO:^'f-:^ 

yicM^m^A ^yb cowMco-^ :tyxMmzi h . 

X5XbV-57"-y^XS^O^SS-fttcao'<« ^tL 

i.zi.'oX^ y^—iiV—zy^ y/mwmz. 

0, mtcJ;oTx^xbv-®wiiat-i., it^e^ 

/J^«oaffi^^7)a:^xbv-^i^^^fe-&S^ffiitL, SSS 
[ 0 0 1 1 ] S^^tc. *^qHi0^^1:t3j;-:.T. JrtteWffi 

;^a=S:'9&-i-0^i;:^!i'T'§. ^il{4>?x>-X9XbV- 

\.xv<h. 

[0012] i^m^<n& J'mmm.t. 8^p°n ( ^-f 
[0013] *:S■)£^0VKo:^^^0H{SV■><^^^^^'l4^C 

tc, iiMs^ii^c, m.7m<^'m.xmt^ixfz:s-^ y^Y-^ 

cox 5 ^sMffac^m-^m^'^x'commizmtti^^izM 
mx'hhb^thfih. 

[0014] Hl^tc, ^y^-*S-^/J^co^^^MIM 

^^x-g>JEIIX|S[l]tjf (WAXD) {zX-yXm'MX-^h. 
X7XbV-Vby •y:5'Xr*I£04'lli^. M:5]'S^tiiM§ 

^^Krel^Oa^^ >; =5: -g. ¥ ^SPall^ T-WAXD b - CO?^ $ S. 

[0015] ^^^tt;Ky v-z^v- io-^yis-^w^ 

^OiiKii:. itiST. HaungtBrittaintCi-oT, 2001 
^4j^ 13 0 tC^tr $ tl^ Synthesis and Characterizatio 
n ofPMMA Nanocomposites by Suspension and Emulsion 
Pol ymeri zation (W^tM-^M/^liVM^f^Z X §PMMA-hy 
M'^MfA<n-^&lkXf^^Wi^l<'r) , Macromolecules 2001, 
34 . 3255-3260tC|gSS:h.'CV^I)» ^iJOtff, Xj^ ^' ^' 
V^V-i^-') ^~Vmti*h^j:tb\^t>tiX\.^t)^ . 
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"r-y^x i^zmx-r I. ^ t § ixT V i . .rnji^ffl 

YStt^iJcO;<7f-::t>^i: ^' U-A^WLtcOT-^^ymMt com 
U -7-*^>J^«^0^K(C'-.3^'•*m'#•g. , ^: i ^ torn 

[0016] Li)^L. ^^mmmm^miiimmLfzv. 

^1^0. y^-^^v—^y^y^ft. ^tTiJ'-^<t 

±<7)x9.xh-e-fttt. (?iJi.H'®S5l5I3iJS. ^i^"^^ 
X ( (f 3 0 0 % ^ i^' A ^ X ) aV/XtiiS^ffifiitt 

[0017] ^m<^i. m^m:^j:-yfz^v-i&^ mtu 

^y^vx^t-t-i v-yi^-) ffizimm^B^mim^zii 
m^^fi. ^^T-tt.*. ^mimm. Rumm-^mv. 
^ Lx:^i-^yx.mmn^^i-^mt^j: \.fz9v-^^ 

X. K' X ^ y a t/ y ^' i^'x y * ^ tf. jgJK § ti S ^ y V - 
co-?-(5DJ^T-c^S-&t:j;'>T-f ys-fiv—i^By^tLX 

ffM^ fd-z'7^-/y:K<^ e^W^rMS t M t T ^S t ti 

[0018] *5|BJ<?)r ^ ^' T- >f Xfcfc V (*ll#fF 
m5883173-^hcO?M|B]Srjl(t-&J'c*^), -e Lt -f-fDi 
m^<r)mjnhKmz^ x^xh-e-eWt^^^^'OiiM 

X5X hV-^T^ -y ^X(^^OctJf ^ffiffM 
§ fxfc 9 r x^i g^Wt::«IIl-r ) ^-cOi^ffiffM^ 

[0019] miz., -^^mmtzMz, yKPSMe^^- 



'e^0teS^'l-'-«47-r-y^'Xc7)^>JpMtc-f y^*-;^ 

:^^^^mmm:A ^y^is^. ^V-1,i\-^<JAA.7\^\,z 
i. -^xmm L-Cis 0 . ^ l^-ti-f <^7T- >y x^tOilsJi] 

7^ v i^X ifz^Ai, ^ V— fAj^Ddf--^. ^ ij —i^cr);^,^,^^^ 

immi^ ^yho^A ^y^m^fz^\zMmx%h:h^ 
^ y^m L ?tx 5 X b 5r -t-tf t j&iig^ST-S) 

[00 20] —mz^ d/xyx^x h-e-±£7);<^;t/4<^ 

^'oX'^m^tifz. WSE-fbx^xh-^-S^coxx'yi? 

x*i*%HBtciDi,^Tffiffl$ix-g. i t {SmH$ix*v\ 
[00 2 1 ] *:^0J!<?3@ego/-cis^tc, JElz^mLfz:r.^ 
XhV-fi^ (;^^:ty?tfl:x5XN-?-S^) 

mmi^m^i,z^ -ox. ( a ) i «-^tt;?7^:t y-^Hvs 

ftS'J. RX/yxii (B) S^«rSg^:;{f^^y#Hvg'[^J 

[0022] mmizj: '0 . jIjD^O;^^:tym^=0^';^^:t 
yttx^xhv— ^x-y:7xfe-?±fc. x5Xh-7— 5 

(c) ^^:ty«?t^^rL^:c«-^Brtg^, ^m^m\ 
T'^v\ rj^yv-, (D) x?^:ty«?t^*-r.|.jlffll 

S^^a-^PBtefiJ, (E) A-f-^ymM^^ 

-tmmmmm^mm<^mmiz^^. ^<^^^Tiz^ m 
[0023] i-ym-^ttmi. ±co#iiii ( a ) t^j: -dt 

1 7V y K f i i: j; -5 TiiS-r-g. . ^WMcr>mmcr> 

^'ix- (9V'-i,i:^-^'yt-y^m^mmcr>:^-f-yi-yt. ^ 

^'7^)—n<^^^^y^M^mti:-^^yh.(r>m^<^^^ 
yx.mi,zX'yX^y9-:^l—>ay^tL^) cO/hM^ 
co^^ y U -ff^^coWmizm^LX . yh^iOgB^W^M 

[0024] i-ym-^mmi^mmm (b) i^zx-^xm 

uyi^'t^^ti.zX'yxmm't^. yK^^mimm^^ 
^■^izit. m^co^mco^^izmnm^jiBimm:! s t 

#;t ^tl. <r Z «y ^ XCD;^? y'lt#®ai4f ijgi5 
(«llL3^cx5Xbv-f4^^tc4^yv-ie-^LTV^ 

-S) ^'^-(7)/hK^O^>9U-|^<50;^?^:ty^itnI 

tg^r-f^y^i-f^ysSj^LTt^D. Ite-oT. ^^^y# 
«t/::#llx5Xbv-fe^&df>7U-tcAJi>-if. ^ 

LX. itK&^ftftV^x^x ^jN^^i^' 

u-4^m.(omzwmLfzmmi^z7i-' y ^-is-^ L;t o i: 
^ D . <^^tc^> 5 y -:d^&ti'^^Mm t ^ D , ^ lt/Jnm 
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[0025] i-ym-^mm^mm<7)±m^m 
(c) ximmcomm (d) izx-oxmrn^tifcyT'-/ 

t i -5 T mmt^ ^ti^z^-^x mmt h^ut. ^w. 
(A) xit(B) bimtx^^i>zmmm^j:m^(^'m 

s^fi:^' u~4^m.(omz^m Ltzmmiz^rnj v-js-^ 
[0026] ■rym^P[m^±.m<7)pmcr)^ 

m (E ) ^zX':>xm&^tifzy'r -y ^ Xb /7j<PiTltttO 

^ v-<7^%mh byvyY^h^b\z^-,x mm-t h z 
b {zir^xmrn^t^m-^izii^ § t^iz^mm^m^coA^ 

mmmtm'Z d , ^ <r xit^^^^ y^mmmmmm 

m) ttm^mm-^izmx^ti^ . mmmmitztuzx 

-oT, x^^bv— ^7^■7^'Xp*^<7)^t^^x5X^■7— 
fz:^i-yf-yim:^yxh'?-fi-flt. ^\y-'m^^y 

^j-ff^cr,)f!-h^y^imm^j:-(-tyb-f^yx.mL. ^ 

«sv^x5x h-?~mTii. ^ u~4^m.coAEizi^mLfz 
u-^mf. ^Lx9v-t-h<7yAM<7). ^(D^mmb 
imrmm) ^im^h. 

[0027] A^WMcri^-^y ^)~n(7i:f}^^yim^m. 

tt^' v-tK ^%mzii{^hmmcntzii^^z^m.^K^. 

1^-. r<.~^^a-yA hlh-^^V-^ mfmn^^\y~X 

trite). ^^■-^'t^'^-Y b (beidelite) , TiifVayxa-^ h 
(volkonskoite), -tfrK-fW^ V — ^i"-^ h(sauconit 
e). Vt^:^^^ b (sobockite) . X'rUy^^ b (steren 
site), &t/i^'y7t-'lT-'-f--< b (sinfordite) iJ'U— T" 
h'O. ^c^)dib^y^'Jrfi--( hM/^^ hy-^ hi'U 
— :6i"^ff4Lv>, a^c7)M^^0X;X^':J'-^ b:7^— tcot^ 
TJi. i5lJx{?*ll!»rFm5552469-f-^#HSSfL?tV^o 



j: 3 ^r^> 7 'J -F^tcA-sT v^l, -e^O j; 3 ^r;^r^:t>' 
tt^':t>'3cmtg'5^-^:+>'{±. ■i-hV^J>,'i:^yb:^U 

-< :t >-&tA"/X{±-7 ^-"^t^ i^'^ A :t >■ ^ tf ; t § 

btmm^tt^. ftsentcji. ^<:o^>^y-i^(c-?-b 

ic7)X o^^^y O—lHiz'J'-Mc^MMc^y^-f'^ty^ 

m^m^d:-^:ty mm:^)i-i^^j^-^:ty) t^^ttin 
i>zbiimm^tii>. 

[0 0 28] tfz. fum^t/zx-yxnhtLfzxi-uy 

aiM^s.i;'" uv-y^x m-^mihm i^zx -^x. x^uyb 
'y:r.y^m-^-t6 zbizxr,xmm^iv%h. 

T-yi-y^miSm^lcniimmii. f^JJtHMcCutcheon' s, 
Volume 1, "Emulsifier &; Detergents", North America 

n Edition, 2001«291'-292Kt:iM,>'^^i$tL. itmm 

[0029] :^^m<nmmcofzibiz. r-^y^HMtt 

o-~m2o^ ithKiizmo. i-*<j2 0Ma%) o^M 

[00 30] m-ox^ ^^m<^fz^iz^ muixi-vy 

b -?~-&n^fz>t)cr>ifmmm:m(^)fzMz , iiw^r^ y 

v-A^ji>f#^,ti-?tx5X b-e-^7) J: 3 ^C*^:t>-ttX7 

m^ilxi'Uybi,3-y'i^i^x.y^y^-b(om-^ 

^ U n - b U c7)|a-&-t*-^ilii^fi-& Lfc^Si: LX 
mm^tL:i>Zb:^^SmTf^l, ntLKli. x^xb^ 
— {ix^l^>'/7"^'i^xyxi7X bv— T*l>. 
[00 3 1 ] /Ws1i^^> 5 U -fjh\iXmm$ix^ ^ i: 
t J: -5 T V K ^>7:jW^>:fi-C V^I.7j<»WSItcfcV , 
X5X b v-M^^£7)^fi|?FM§iT./t;*^*ytt77^-y 

-r/cA6t. -<y^-;*5>-b2r-^t^VW^Ji.{f^4T 

y^^'^A^^^t^rV-i) 7ic»l4^^- (M;l{fxy 
^ ^ ^ b ) c07}ctt^^ic^%&S*-r Zblzi^-o 
X. ^%mcr>y°y^'r^Xl,i^ ikcoA 

{A) X?<9 9^ hyu—cO^^TtiZ^ti^tLCO^y? 

xxh^ 0 t =Sr5&>6 Ob. mzhZb iMmiz<mb-t 
^Zb. RV (B) AMW^iS/KT'iOx^x b 
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[003 2] tsg-^T. 3|s^BJc7)fc«6tC. {A)x.yXh 

1 , 3-7" ^' i^'x y ^ a-^ L r >^ttx 5 X h V- 5 
(B) ;^-?^:t>-'l4^f--y^X*iA,cr)X5Xh-7— cDigia 

[0 0 3 3] m-^x. ymm^cr,::^^- mtifx^^^ 

9-i V-^^V-) (A) ^y-?-^0M•^4'^^-^>^^5'- 
4>i^~:t}\y~i^B>-^fLXii^-r. (C) ^ 
A h^U~ty'UyV-t^^tiz2:':>X-iy9~yt;U~ 

[0 0 34] mmtfzXotiz. i^xhv-Sf^co^ffl 

j;':>T. X:?i9^4 h^U-c^MMmc'i^^yV-f^ 

x\ A^^y\i:^i'r^y^m^m^j:A ^y mua-v 

tl> : 

( B ) ( h -?-n^<DmmjM(^m^z > ^ws^jt: 

c^^V^U— y^-A-f ^:xc7)j; -5;^^ y^;^ 

u-i^ByL-fj^-^mmL. ^LX (c) ^^^-ft;$ti.3t 
[0 0 3 5] <rc7)J;-5t:, -fy^-^WWSr, x^xn-? 

9~:^v~iyBy^fL. nt. L<\mvmzfm^tLfz 

b^thtL, ^h^z^ ^cr)^o^j::fim^zXnxm:M^ix 

fzm.m.mzMm ^ titz u ^ -m-^'hmco^WLm .t x ^ 



[0036] M^SUtC. ^fill^VyT^V >':?''St il-, 

^- m^m^xhimmim^ v-?-t<Dy'uy 

*llWit^739007-f-. 4810734-f-, 5385776-f-. 5 
578672^. S.t>'5840796-^tCi>\,->Tlim$#lTV>S. ^ 

^miz , |£*So^*^iJ. ^Ji.if ^ y ^ y n-^^-f h ^' i^- i: 
m4Ty=e-^Amb(^T:f^ytd^^j:<bi>im(^^' 
^Mf-^m i^^yt(7)y]yy H {±*|I|!|titffi4431755-^ 

[0037] —mizm-^x. :^%mizii\-^xmm-rhfz 

Lxim^tL%. ^com-^coma. rji^s^ji^uy-h 
mmmM-ti>. 2-^(7)^mzm^v\mmmcoi^o:^ 

mmizii^ ttitzi\^'^i:zmv^Ammmc^)rA s -rmt)^ 
h^x6t.^x.ux6mmcDi,cr,xhK)nh. -mz. x 

^y(Ar3)*^, -^^^i^-^Kfj^^^ykv^'^xmrn^fi 
XV^hb^?^ ^ft. Zix.fJ^9 V-mm.c^^AMM\,z-SM(^ 

;^?f-:^>-. ffl^JS^i: LT-^^U'>A>f:^>'tJ;-5Tv^' 
[0038] ^^mcoimi^zm^x . mm rphrj 

-J im^z^^^^m^x.m'^mi^zmmx^ I . mm 
r^Ji^Li^j h^ttc, mzTjk^^^vm^j^mm^izmm 

[0039] 

5ty>60:^ffi(i, TIE (A) S.tx (B) &7VyHt--l.i 

-yxmm^fth. :]^yxh^-m.'f-t^c')mm±.(^:^i- 

l^<. Ai^cr,f'mnM^tLfz:r.yXh'7~yT--y9XX 

fcoT. is^yv-*^. ( 1 ) x^p-ysvi , s-T* 
:^'i''xy^y-7-. xi-v-y^ey^—A^o. i~4 0M 
M%. i^h^ ^z^ 15-^^3 5mm.%^ttL:i>. (2) 

0. 1— 4 oai%, f-ti3Dt:r*1;l 5— Itl3 5M%-i- 

sni.. ( 3 ) ^yri^y^yv— (4 ) i, 3-y'9 
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5S*.%#*n-i.. ( 7 ) yruyst/"T;^"Ja-h 

( 1 ) ^^^Vtt7j<ffiS&PwWJ ( 5X'7^^l*lT' 

( 2 ) T-4->-tt7j<ttS^miMiJ. X«± ( 3 ) 

-s^ >?)^1S7 T- -y X tft'. ( 1 ) mmmz j^-^xm-^ 
( B ) i^h^mo:>immf&.(n9 v-a^i^m^-^. ^ v 

- ( ^Ji.{f ^' h ^' I.'- ) {iJiPHlc73^(7)dr> 7 y 

\^xcnAyi'-:^^yh^m<) . mi^w^m^^y- 
Th^mh mm^^=yv~n\izi'h^)'^j^'iity^ 

[0040] M^rSii. < t iym^mt-z^ x^x h 
-7- 9 ^y X<?) JrbtxS^Ws v>a: 7 X h 

y -F^o^f-.-^ yiemiiitg^r ^ >- 1 c^PbIct)-^ :t y^m 

*). ^tT^f--y:?X*-A,x^Xh-7-S^^>F^S-ft 

cO-S:^J|*IO^^^r< t i,^M'=}izmmLfzA^<7)3mm^ 

[004 1] ^ya-^W«M®^o:^a;&^. i^x h V- 
5x-y ^XF^(7)a:^x hv— g^c7)^M<75^ci»^i7)7>^^ 

'ti>Zblzm':^<m^i,zi±. -^:tyXJft&t/^x^xh^ 

-f4^0(fflSlco|^tc, MHLvtx^xhv-S^cT^ii'-^ 

< 1 1 -mm^mtc fz4^m.mco^w ^ y -tcA o . 

[0042] -r/m^PifmmcT^-fjmtiK ai^x h 
r^ym-thftisbiz. Tmmm^'^m^j:^i'^ywm^ 

*°y ;^?f-.^ysmLf^x^x h 



(mm^h L-ri^/jN«coiJ'-^< 1 1 1 gpto«B(?)d^y -7- 
[0043] ■rj^-^mAM(DiimtK x^x h 

57^-y^'XF*I<7)X^Xh V-S-?<^^ffi±«0;^ y ^ 

\,zi.^^Wi-th^b\zm^< m-t; (c« . < :t y^maf 

ti:'ofz'\M^<r:i^^'y')—\zX'f). ^\^Xf]^^y^m 
<^^b \^XW,>m.<ri'M-t£< t IgPiO^Htd^y^- 

[0044] ■i'JW^m-\^(^ijmtK X5X h V- 
^T^-y^xp^i^x^xh ^~i&.'?-crmm±.(r>A^-^y ^ 

h fzibiz^ 7^^^ yi^mmmMmm^mm-t^ z t 
izm-i < m^^zii.^ A ^ yimmf A^ o v-s^ 
izmz. *^^>'^«Ucx^xb^-fiT^0iJ'-5:<h 

yV~ (mm) l^zA'O. ^LT^^^y-^mx^xb^ 

[0045] *^0f^tcJiV^T. ISl^fiffM^il^cX^X 
-^^kLX^O. 1~*«J2 0. 'ft:bOt3*1;0. l~ 

r;^^;^^^^ y i^-b. T:?y;'t/rsb\ y^'?' 
y /I'T 5 h\ N - Tfi^^/v-r ^vjut^v. n - r;^^ 

rJ' y ;l^T 5 K . N , N - i^'T/l'^/PT y /l-'T 5 

F , RUN , N - >>r;i^^;i^y ^' y ;i^r s F ( mr^v 
^;ka*>'i-'4coM*S^&-^ti-) . T/P^T-x^^Px 
^)yy. 2- f^/t-b" y j;^>'St^"4 -b'^;ub°y z^y^ 

[0046] lSiasp<7)M-^^|g^^yv-co:^ci6tor;p 
^;ua<?)ft^J{i. xf-;^. rabvu. S.Vy' 

x^x b v-coS3t(Dfcis6cO^ y v-ii^^M ( mtii-^ 

^j^-^mmtLxmo. i'-*u2o, i^^^^ti^j 

0. 0K»%) tfOx^XFV-Sr'fftg'fb-r'l.^ 

y-7-, ^Jx.{?bKn=3ri^TnbVl.Ty yi^-F, bK 
ndfi^y rJ'^'y P-F (HPMA) . 2-(i>'y^;Pr5 
y)xf-;P;rf:J'i!' y F. 4-T— y y^x-^k;"*^^ 

y/L-rsF, 2-b Fo^i/x-f-z^ry y i^- F, 

2-b Fn^i^xf^/pyyy y l^-F^^J^iMfK^^lS. 

[0047] ^fgsHtcs ji.icf^v^. i^mz^co^xnm 
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[0048] *^Hjtcs i*FSi5tc-5-«^«-cm 

[0 04 9] *im^t\.h^^9\^~ muix^^ 
<7)M. ^-ox-r jm.-^mmn\,z^-^fth^% 

^Jt:: j; o ■r-^;t ji.tLS v^k^mf/yUitil'f-^ > 

[00 50] ftMsuui, mmx%^£\^mmsm^m 

[ 0 0 5 1 ] tig'^T. i t*«^r»0?J<M}Wtt^' V- 

xx\m'M.m<<z-^x t ^ :t y ^-r s tzMz^f+^x-h 
b ^Mmcr,mmmm^ti.x v -^^rv \y~cr,mij(r>^Wim 

^'tt^:r.y.xh'7-^-^^%tb\^o ZbXh'O . 
^m^tiX\'^tf:^^^U~l±.. X5X h-?— C0Jtii6iD3E;tI 

Mb Lxc^^^mnxh D , ■mf.<7mm\b Lxm)}xu 

^x\^b^t^tih. 

[0 0 52] 7T--y:7X|^(c#4ixSX/f-^>'W^Stt 

mcomim.^. ^T-'/^'XF*]cDX5xhv-&^cox^ 

JtKS^iSV -^feJS 9 7" -y ^' X tc J; T , jS*!*?)?!? ^ :t > 
[ 0 0 5 3 ] T . WSttS'Jfc . Tkratt^' 

^'^yv-i^cr):^i-:^y^m^m^^^ybc)mco^% 

^rffiS-ftffl-r ^ yjc^^W fciiA) 1 5 -f 'y ^ X JD ;t -g. 



[0 0 54] *%Hgt:S X^Xh-? 

-t^:fimt^&«^tL. iiTiS:^i£{i§^>t, (a)^ 
t ;^x 5 X h <?o ^ X -y x>&^ ^ Ifgih-r 

^tSS»S:ffiffl^l> it, ( B ) ^y-7-cr)m.-^cr)-^r 

mz^ miim<7^m\^ximiim:f]i~^y^wi^m^^y 

x-y:?'Xt;JIIi.. TfcPSritt^'^- mtl,i7.:^^9^ Y 

:ti^i:<:o^ 7i-yim<^tzmzmmx^ t:^i-yty^m 
^'x mmmLfzmcD;f}i~:^y^mismi^^ti) 

m£r>:^Xcr>) Ai~^y^ ^y^m^bLtzMcTiXyi^ ^ 

■i h^\y~ CDM.X\ y V y I' -t h - b ^ ^tf „ 

[00 5 5 ] JWi^Pim^wm:th\m.^f\.fz}im 
\mm:\ i?.wf[b\tmts:h-^mii^hmm^x\-^h t# 

{fx;<i?^'-< ti^^comTmmms.^tix4^v 
'?-i^tsmwmt,z§im^titz4^Mimm-^:b-^x»> 

[00 56] ^ibt<zifwmzm.\^. 'y-^j:<bhi mcr>m. 

mMU'KiZ'}f^j:< b h 1 aox^x N-e-. Stii^xy 

x^x b 7V> Ht-i> b i^zx-yxmmttum 

[00 57] ^mmz^^i^zmiK m-rym^mmi/ 

■ttmsh. MJ^izi-ym-^mAmj^yxiid:j:.m-^mA 
^mm L . mztrnffa^mm-^ ^b^zx ?>mfff,<^^ 

[00 58] :*f&0JtcS ^tClMV^, ta-^Xffi-^WmU' 

/X<±M:/'Alt-^MPf^-i-tj^i'-^:< t i, l^<7)Mlft*^r 
^«SS.I/'/X{±fS3'-AiS#Wf4 ^Sjt L , i Lxmz 
[00 59] fWM^TM^ii^c^^-i-yttx^x b 

5X h-v'-tfOMISI^^ii-rSO^ffiCtSits^Wx-f 'y ^ 



!(9) 003-192833 (P2003-G:33 



COTh^fj^. The Vanderbilt Rubber Handbook, 1978 E 
dition, 55-6mt:SV-s/SL»S<, 
[0060] vj,T(D:^i-^>\ r=^^y, tp\iRt/\y K 

[0061] ^^y^ymm&m.m-^mmMmm 

fi. ^Jx.(f2,2'ry"t:'X(2-;'<^;P7"nb";t>'r 5 

■ zt^-fb/K*, m/2.2' Tyt:"x(N,N' 

[0062] T=~^ymm^^&M'^'mm\<r>^m^\ 

Ty'^=~^d^'<')Vr^^i^i^^}Vy x.—vr:hh. ^cox 

^M.^/U:^^'yi^^/uy3i~hty)i':^T^y.mtii 
K y'^yt co&^-^-ff^ . xi-u y&m, 3- 

[0063] ^^(ommm^±m^mmmtmmit. 
mnKyy-^/i-^fUyi^'^ vri/tyhx-^ y r-f n 

J; 'J ^xtmc^r^m^iizm^Th^ . mx.k\ k 

XS-&fflS^Jv-::^T^{i, G.S. msraRX/U.U. Bajpai 
tCi-oT, Prog. Polymer Science, <?)|^8^(1982)C061 

— i3iH{ciaa§fLTv^^» 

[ 0 0 6 4 ] -ec^ i -5 5rj®iia^^ra*MiJO. X^Uy 
yy^ i^'x. yj:. ^ h v— S: Bi^-t t fzisbcox -f- V y/ 

[0065] mm&m.-^^'^mx:ti:\-^fi^^y'^mmm\ 

( ^Ji.«i>J<tt^M4'T-«fi«tc J; -o T il^f$^^-l> m/^^ 

MymWA^X^A ^yh ^X^Eth ) h LTi¥i£ 

i^Ji.{f*W^it^5476913-§-2:#{®Sil7tV^o S ^> 
L.H. Howland, et al, Industrial &; Engineering C 



hemistry, Volume44(4), Page 762 (1952) i>#EE§n.fv: 

mm.-^'^mx'\tt^\^±)^-^y^wmM<n^mm 

B), x\iM\YM&}VY ^y^^jvry'^-'^i^x-hhifi. 

[0066] ^^i-^y^^mm^mmiTyRmt. mns 

2-T % J y 3.^lViy X)V7 ^ Y ■ 2i^4tyli.MXhl . M 

^^mtc)^i-^y^m-immiiymm9'^xmi^^m^ 
n ^ y -^--c'S) 0 ^^^-r t i>M*^^-t^ Mfx 

[00 67] m-ox. ymmm^^^i-yi-ym-^-^m^j: 

t iim-t^^^Th^. yk'itmntpx-m-^sim 
^^^y'?-xijhK>m6'j'-^x< t hvK ^.^^cD^BvStt 

m^^-ti\L^m<rim',t. mtlt. S. M. HamidSt/D.C. 
SherrintgtontCj: 0 Polymer, 28, Page 325 {\m)<7y% 

mMz^\-^fzLnh . Z(^xm.c^m2hz^ i-^j:*)^^^ 
^mm^i: -irtf r /p^ )W\y-! k '^^KjI l ^^2- >>-y ^ 

[0068] mmiz^ ffisisii^^igT-^v^^^^y-^ 
^y^m'<im\bm^^iy^xmmx^ ^ . ttz, 

[00 69] ^ryv-. ^j;c{f-f yrp-y. i.s-y^i^' 
X yRVx -f- uy^fum.^ LXTt^U-^VTvy^ n^v 
y^iyj^y. x^\yy/-^vy']yyx\ix^\yy/y9 
i^xyx5Xhv-*j^Hg-r-S.7tA6to. 

[00 70] ^it««-6^^S^^^fflattM^o-f-tlft^J{i, 
[007 1 ] ^(7) J; a ^rj«SS-&-nTfg^^^^y^ffl 

^ ^))vmBa/y-9^^})vmcr>'^yRif-jmA ry^^—^o 

Aig. y<-i'mL< W^y^L—JV^y-^y-Jy- ^)VT 5 y 
< t:"-::^;Pb° u 'Jycr,mi\L{X'i,i.m\:) T)V^)vmA 
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)V0 yfi^lV h U ;^ f-^WT > ^ — ^7 A . \i:—)V^yiy 

Sy/^ry^— t30l">T{S. Journal of Applied Scienc 
e. Volume 65, Page 2315(1957) Sr#{S§n/tf»« 
[0 0 7 2] ±tcai^L3tJ; b^'U'- 

dtc. ^m7.y(.^9-ih9V-cr>7\(.J^Wk\,i-iy9-:^ 

^yh (mnim4Ty'^~'^j^M) 

[0 0 7 3] tfz. ±X'mmLfzJ:ol,z. X>Ci?^^ b 

b v-toilll«ll«a^tc|5]B#t)S.r Ij^t)-?-. x;^^' 
^^V':7\y— {mut'^y'^')u'f-i v^v—) x 

—y^ycrimiiz^ x^xbv- muix^i^y/yiS' 

^y-e-^^'^-^0#^tTtcm^'S■^tTx5 

txt"ct3j^^s^x^.:x^x N -^—commtm^ ^^tt^ 

X . § ^i,zmm&i^j:-^ y9~f] u-ya ymmmK 
siotcx^xh^-^^ry^x mmx-mm. t . mz 

[0074] ^mmz)~,^,^x . 7KPfitt<7)7 ( Mi. 

■f X^^ji><7)||WWt3llH#<J0X5X b 

r- -y ^ :xn^t7\<xmmtfz7mm^i^ u-n^t co^ 

[0075] Aiizmk Lfzxot^z. *jr>Me^' u-<^m 
?*-m^j:':>fzmm^zum--^ixfz-i' b u '^a i; <7)-< :^y^ 

iim-ttfzih\,z^ ^u-x^m^ y^-^^yh^-^ 

-y^'X:^)i; i?lj^{f#1;2 0°C— *53 0°C<50aKtCiDV^T. 
*U4 0°C-*«78 0°C«7)KHtO]«iSSrW-ri.*4'-r'JSff L 



izmmz^ u-tf^-^WL^ti:s> t^t ^tiht-^tyX'h^, 

^coX d^j:'^U-/7^%mW)mS^ (iff* L < a^MIsi 

\^) x'conm\i±. ^ ht,zmmi^x-tLxmrAmzn^cr> 

(B) x5XbV-5T- y^'XiO:^SS'fL, St/^nt 
Jcl.X^Xb^-Si^iO^SS'fb. (C);Kyv-^-^ 

A^m.^m^-thcr>^mirhfz^cr>. x^xb-e-e^^ 

P^<7)^-r 5 y -F*I^<?0#i!i. ( D ) X5X b -?-#wf*i 

<7}Tr^\)'7~'^-^'m(^m'mmj:mu. ( e > 

$ tif^ X 7 X b -7— 7 7^ ■/ X ^> cox 7 X b V— S 

[00 76] j; d ^rX?i(7)||SWt2|s|B#cO||}ffi(i:, 
TMcr)-Ut)^V^<J^A,m'^mz\m'Kcn'&.>KXh'yXh , 

t^^fi. ^LXAy^—^y-yBy^tLtz'^y—iSL 
if^c^mmmiizmm^ixtzr^^) -^-m^A^cn^h^z^ 

bb ^ ntz ^wm-r-y m-^mmmm<r>fz)^cr>:^wM 

[00 77] n^flfzi- yWjf-i . jEJDCOX^X b-7- 

tyyVYLX^J^m.msi:-:><^:ibifiX'^h. mt 

yj^yx b -7-. mni-^ vry yRm3-y'f i^:^y 
^> atR $ tii^c ^ y V -co4^ ^ y V n ;K u V 

m/iz^ VTUyRm.S-y^i^'x.y^^ii.co'Jf^^K 
ti imcoy'j:.ytxi'yyRV^T}i'yry^>\^x-f-y 
y (ntL<iixi-uy) ^^hM^^tifzi^^^fV^mm 
it^bcr, a:iiO'7~ty'lyyY-tl^blzi:-oXmm 

[0078] ^co^ 5 ^rjIJPi^^tf^jj^x^-x^x b'v'- 

t/-^^). i^xi,4-:Ky7'^j^xy. x^vy/y-^-j 

X > :j y V- ( ^mum^mm-m^mmwmmm 

-^»3t) . 5— *<J9 0%cO«EHc?)f-;H.2-^»^ 

-^~th^\^:z,}v^^}y' 9 i^:i^y ^ 4 vyvy/y'9i^:r. 
yn^^yv-, x^u-y/-f yrp-y/y^^^^'xy^- 
^K y v-T-$> I. . m,x:^ "7 y° y y y^ixtzj^ 5 x b v 
- . mz.imx':^ -7 y y >-^"§ tL^^c^^g^gs^s^co 
x^b-y/y^i^xyrj^^y v^'b-y/y^s/ 

xyrj^^yv— . X-Mx>/M VTb yn^^-y V— . 4^ 
y y ^ i^'x y &t/x ^yy/-{vyvy/y9-Jx,y9 

[0079] 3|5%Bj^c$ ^>fc«sv V i-ya-^w^m^-d- 
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Ot-StJS— l^;9 0phr<7)4EHtO*-C--^ti'„ i>t. 
J: d ^t^^r-^'yy^ i: >- U ^^i^tfOffl-^-tir^sffiffl^n.^ 
ii^:^-^< t 5 P h r cr)7!?-;j^>y5 v 
^i:^^^r<^;t 1 Ophr<50i^;^';i)i^gfflStll>« ^Ji 
K\ 1 / 5— 5 / 1 cr>^mcOi^U tl(M]-Tf^>^ 'y y 

[0 0 80] ^WfAZ^hliZm--^. X5XbV— (7)1 0 
0fiSg|5ibvt'9t^M(phr)^«Spi:LT, (A)*!j5 
5 0. f^*)'9t:*^5— *«Jl 1 5phrc7)3^^BHcO 

5 p h r<7). _^>^r< h t, 1 MiT^oiJiicoS/xyx^X 

JncOi^'Xi^x^X h V-<7):^i:«)>' 10 0 MgPT'S) 1. . 
(C) 0-^8 0. -fti^Dt::!^;! 0^*^78 0. 
H^IO— #t;60phr iOd'-^ < 1 1 1 a<?0iijlic05fi fb& 

tf) , mf^(nu-^m-hWiK^t\.h) . mf\>zfmxz 

[0081] ::sj^&-^mmi,zmm^iihmmmm^rLi> 

[0082] :^^mzis\^xift LKimm^iv^-im 

ntT^m-r h u '^M.commuzj:-oxn'^fi.^i^cr,X'h 

[0 0 83] ^cr,i:o^j:i^VAi±. Mm. Mta. M« 
^'::^i:mm LX'Sm^tifz B E TgftM«. tJt L < i±m 
4 0— *^6 0 0. §^>tca^(c(i*<j5 0— 0 OT:^ 
m/gcOlElll<7)B ETamt^W^S:: i: ^1^mt~t 
i.o *ffiW2r}|IJS-r'&BETffi{J. Journal of the Ame 
rican Chemical Society, Volume 60, Page 304(1930) 

[0 0 84] ftMWtCJi. *«;5 0~*«J4 

OOcmVlOOg, $ A>Cca^«ij^l 0 0— *ti3 0 
0 cm3/l 0 0 gcTJlEigcOi^-yf-;^^^^— h (DB 

p) ^umi^^^^bi^mti-t, 

[0085] m^cr>mmmi>zA^X'^i>imi^vAi3^:^ 



WMiznif^mmcofzMz^&^ii. mtiimzmyf^c^ 

tzMZ^ m^MUz^ Hi-Silffi^OHi-Sil 210. Hi-Sil 

243^c7)=&#;t"<7)PPG Industries/j^hCOi^ U :^ . Rhodia 
^^^CO^V:^. (^J^(fZeosilll65MPSt^Zeosil 165GR, 
Degussa AGj&^/^CDi^U 0lJi.ifVN2, VN3S.l^'Ultrasi 1 

7005. mJ^I,zm<^^'l^~]^<7)i^0:^. mzW^iyV:^ 

[0086] ±xmikl fzJ: 3 ic. i Lffl^tll>^0T3^ 

^•-r-gj fx (3- b y r;i^3^ v-i^ u /ut;i^^;W jKU 

7^ H>6i«ffl-CS. ^ttC2-2.6£7)e|||ig^, mz}z-Xi3 
[0087] *Sffitci3tt^SK«(ci±. -^yft^W^^ 

mmm ( ^jiw^-^^vy 9 ■/ ) t ji-^-rs ; t 

h -imM^zm\(n^ 0 iz^ ^cmiim^m^j:RvWiMmw, 
^fifzum cowm^fi^mmzimtx . ±kB 

[0088] ^mt^m<7)mm.m^j:M.it. mm^tit^ 

^Ui.mO. 5-*^Jl Oph r , M^*tfl~ft5ph 

x;k-p-7xXl^y 1/7*5 at/The Vanderbilt R 
ubber Handbook (1978)£?)IS3 4 4 — 3 4 6HtCiB^^tl 

him ij<r>xh D o ^y'yn.m.m±m(r>mmmtcm 

tt. *^;i-5phr*«)tt--i.o x^ry>M^-irWi 

ffifflt-i.«^t{±. *i;o. 5-^3 p 

h r * «fi!t^i> , mitrn'^commmi. i i o p 

hr^«jS:t-i.o V'y l<Jl-*^5ph 
t^<»Mi^ll^(±i^O. l~lphr 
[0089] Jn5^{iASWi;:{i. mMMWS\<^)^Ti,z 
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[0090] i^mtiK 1ia^Lcr>fzibl:Zm^^ri:h'^mR 

m-t^^tzMz^ mm^fi?^., -mMi,zi3\,^x . #-<:^ffi 

LxtitLKii^imm ^mo. 5-m4. 
nt.L<iimo. 8—1. 5phr(Dmm<^^M.Tmm 

^tL^. mc^mmizti\-^x. tnwM^isvt-itL . mwm 
(^^miim-t^tzMz. ±m/-ikiS:mmc^m.-^-^ 

t/^. -<!Kimmtf^i: K)'J'-M (i^O . 0 5-5^3 p h r ) 

iSMmt-mm^fih^-^^zii^ ^m^mm\m^L<i<i. 
mx:hh. 

[0091] iMaM:m\(n^wsm\mt. m>z^ 

0J!{i:§ji<(c, ±hL-C«4, ■?-yiS^Wt4. MOTcy^y:a 
[0092] :SAa-&W«i^m{±, 

Wtc{± . r r n ^' iJ' T- ^ y J m^TM h WmMK h « 

m±tziimm&mzi5\.^x^£^fi6 . ^'i^Rwy^mm. 

*?rlJ ( ^ 7° U y ^'n ) , tt . 1 l':l±^o y y - 7°n 
[0093] tJ[T<?)IIMM(±*l6Bj§^M^-^^f^is^(c^ 

%mtmz^.^^£ \w<.'ommzi.h . 



[0094] 

■iyy—f}\y—i'ByTif\.tz'^y'^^)^'fA b^'u— o 
tjx^uy/y'^=Jj:.yj:.yxh -7~ai^ J a-^W*^ 

[00 9 5 ] #13, X^lxy^; 1 , 3-y:^'i>"a:yi7)ji 
»Jt*^*1j2 5/7 5) <r>imA'f-^y^'y'f'y'?7.AQ 

m.'^m^mco x y /y i-'x y a y v -x 5 x h 

-sTJgJjitt-So ;Ky-7-sf5^<7)#ftTC*^:^yttl1-ffi 
vSttSiM. ^yv-m^^^S'ft-r-l./cA^, Ar/y^^y 

X *i A. B§t)j|^^t:i;MISI ( 5 f - ■ X coT^'^^it ) L 
V ^ J; 3 tcU < „ ^ i-tt^ffiiS'ttf ija* ft-t h y 

X^as^t LT*«J2 2SM%cox5X^-7-^-^^•C■Vl' 

xrh-^fz. m3Y'f>')v^)V:f}T9yi:^^mmnmh 

Lxhmm^fifz, 

[00 96] ^ > ^ y rt-j-A V 9 V-%)tf-a:>ii<.Jj^WM 

\t. A^yimsMmo^mmf mui. w.ATy^ 

^T^Aigco^N^ftT) \,z^ ^\^XM+^V-'kW^h\. 

xm2m.m.%o-:)9v~<rmmzii\^x . o'cc7)?as 

ff$:fi^C7lc/^'^— 5]-iCfWC. *t)2 5 0 SC077^>/^X 
Srt^&'p < D ^: . *«j5g/*c7)3$^t:'jD;t3to ^r-^yi^x 

S #c{S#1J 2 5 "CfOaJK Sr * Lf^ . 

[00 97] x^p-y/:7'^>?x>'a;tf y-e— <7)x^x 

n^fifzyY./^ '^-'jfm%\z>fp'r, < 0 tjD^ . «isit--g. 

y-P^O-?-hy'>A-i":tyi:-<:t>'3c^$ix, W^J: 
'5TxT-'y:?XSr^^S'ft.t. |B|B#tc^'k-Sr«ffi«iil 

i^<rM^xm^^ti^ , 

[0098] mz%i^tifzi~Jm-^Mmt:^mLXyki 

^c^jira^o^v^ y-i*itcnx^§:ixfc-f h y "^a^ 
^smt. wzX'yx^ti(:>com(^m<^mm^i!K 
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[0 0 9 9] 

[0100] MBSfs^tAji. 7\c.'&m^x-m&^fifz:^^ 

ft. ^LT^ntil OphrC^X?-^>7~7'y:?' (N2 
9 9 ) ^TV^ K tT»fe^J 1 iO-?-y«-^«i|sf^-i-t^ 



[0104] 1 ;i?^^>'tt^HvStt?riJ 
c^3sJ[ltcj;-^T}S[SLT»3t§n3t*1?2 5fifi%(7)^S-^ 

2 ASTM^l^tON2 9 ^>7'^'y^' 

3 1 0 0phr(7);^^P'>-/7'':5'>>xyrJ.-KU-7— X 



[0101] MBSMPf B{i. ymn-^x-^^tifz^^ 

V yZ-f^ i/xy rj;K U V— X x h ii>^S 

^ntC 2 1. 8 p h rCOj-mm^.^ tifz ^V— (7K 
^M^i^om^^AM^-ofc/jNte^Oi? Sr^4 r y^X'!7A 

— {i:Southern Clay Products company;i6^^><50Cloisi 
te 25Ai: L-X^hKfz. 

[0102] mmo\t-im^<r)mm^^-\.. ^^xwm 

[0103] 
[|S1] 



100 100 0 

9.97 0 0 

0 2m 0 

0 0 114.4 

0.3 0.3 0.3 



4 ig^kMo 

[0105] ■mm\'^ 

PAj tt. ^fL^fL rffi|ig6[5«i^x^Aj at/ r:3'ASn 

[0 106] 
[|S2] 
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lOOii (MPa) 

200% 9;^ (mpb) 

30(»4 7 (MPa) 

«PI§[3i«i®(MP«) 

RPAflOOt:. 11 ^CT 
Q'(l%S)(kPa)' 
G'(5%S)(kPa)' 
G'(IO%S)(kPa)" 

j;/7**Jf(i(*%S)« 
[0107] 1 1%. 5%SV10 %^{if*t^'f?* 

SL;^G' mat. ^^=J^'7X(r,Km'ch'o. m^. 

2 1%, 5%W1 0%^X{i:WC-<7);J'>'7-';k^'fl 

[ 0 1 0 8 ] « 1 *fH§se^B ^;it!RL/iirSi|SfC{i 

tut L^Mmrhhh^x. ^tih i t . 

[0 1 09] ^i*-A>, MmmABttmLxm,mc 

[0110] Mf^C^coV^Ttt, MRRK5^4A&tJ^ Bi:Jt 
RLTiiS[lLfv:ffi|lB?l3l3tJgatAW3&«j^>5&>T*) O . 

[0111] n^commi:^%m^mmthfz>^\,zm^ 
Lx\^^tK ^im<7)^^m^iz\i. m^co^xM/mE 

[0112] :^wmmm 

1. x^Xhv-i;. 7j<P}rait^'k-3&»i?>i7)^^^<i:t 



0.19 


0.506 


0.506 


0.S4S 


1342 


1.546 


0.K83 


2.216 


2.961 


1.797 


3.750 


5.069 


3.147 


4.651 


6.388 


5.683 


4.809 


9.335 


462.3 


331.8 


508.2 


398.46 


818.18 


881.94 


398.55 


720.18 


852.67 


392,13 


656.75 


815.74 


0.200 


0.208 


0,139 


0.217 


0,231 


0,158 


0.216 


0,236 


0.165 



f-wy'^-fjmx'h'^x . (A) iB) ^yvyv^ 

^y-7-c^7ictti«»: J; mm^tifzm^izX-,xm 
M^ti. ( 1 ) xi-uym/i, 3-y 

^=Jx.y^y7~^ c:iT-x^^y^yv-*«o. i — 

4 0 t ix-g> . {2} xi-h- ymi^ V y^ 

^^xxi-iyy^y-7-:f)^o . i— 4oaa% 

^ttt^. (3) (4) 1, 3-7' 

^iyjiy^y-?— ( 5 ) vy°iyy&x/i , 3-y^'i^' 

xy^y V- ( 6 ) 1 , s-y^ 'Jx,ym/r9 u o- 

—4 5m.m.%-^t.fii> . {1)4 vy\yymfr9 un 
5-4 5«»%-ir4ti.S. |gjMf*^±«-&^*'&^iJ*^ 

( 1 ) fi^iiy'm.'m.-^mm. x{± ( 2 ) r-^y 

'It*'l4«-^^4&M, X{± ( 3 ) 4itt7Ktt«-^PI4^J. X 

(4) ^h'-y^Xjffig|SiiteSiJ>-X^^5f)^^.3ltR§ 
tL, iSx5 X h .t° U v-?&i^*^lS5f - '/ xtf'T-, 

( 1 ) mmmzx->xm^\^t£\^ti^^y>^^w^'&L 
mf/x\± ( 2 ) iaii*a-^^ig^;?7f-*ytt-^ffi 

'mmt- h MK^fitz^Mxmmi^zk x^^mt^ ti. 

~\±mm<ri^^y^}-n\-zi)&^y^mmwj:-i ^y^ 

m9\y~<r)fz^cr).^ y^~:f}yyV^m< ) . W. 

ymm>&9 A^wm><z7mm^Lfz^^^')~^ 
^^hmmm^mKR-ytzA^^^^. 9 u -^^ 
^<^f^iz:f}-h^y^m^m^j:4 :^y^^^. Wtrnti^ 

'j-ncr>:^ f-^y^\mmyj:4:^y U'^a 
-^^y) . RVAy^y^mimmc^-! ^y^mmm. 
(B) x^xhv-^T-^y^'^^to^^S'fti. :aw<rmc 
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«PHl(7)^>^U-F*=I^<7)ffi6. &t/' (D) 

h -e-3B;[-?coSill|cr)||®e<jfc|l|B#coffl^ii-^-^tJ , 
[0113] 2 . ^fSffM^nfcx^X hV-<?)/i46 
0. l~2 0fiS%}BS[I<7)^^fi^^tg^r^y-v'-. 



;l/h° y i^ym//X\t 4 - b--;^ b° y >>> . av'/Xfi 
(B) ^^y-e— ^S*i:LT. 0. 1 — 2 0S4% 

mz-th * y b K v-To bVL-r y 

h, b Fo^i'-y i?^' y U-b (HPMA) , 2-(yy 

^;t'7'5y)x^7k?<:^'y y p— 4-r::^yyyj:— 
i^'iJ' y;PTS 2-b Fa^^ixx^/i-r^' y P— 
RtX2-b Ft3^i^xf-;py^'^y 

[011413. 1 XJi 2 t^iett^^^ftt i oTMit 



(TDtillBA 590002976 

1144 East Market Stre 
et, Akron, Ohio 44316- 
0001, U. S. A. 

azmm^ ■ ^yhy ■ ^t-;*?- 

ry y :^ ^^ll^tv x 44646 , -? 

crv, y— T> ^ ^yi- ■ r^- A— • y— 

X ■ "^XX h 945 



(72)^0j# yvy h ■ ^b> ■ ^-y>' 

r y y ^ :^^H44333 , y x T 

c?— ^s— y yb>' ■ n— F 2472 
(72)%0e# ^-^r^by-^y 

ry y ^H^r^ n :^'J'N44241 . XhV 

—y7n~u. ^^)X9)V ■ a—Y 8915 
F^-A(##) 4J002 AAOll AC021 AC031 AC061 
AC071 AC081 DJ036 FA016 
FDOl FD14 FD15 FD34 GNOl 



